1. The production of propionate in the caecum of the horse has been measured in two Shetland-type ponies fitted with caecal and colonic cannulas and fed on hay or on hay and wheat bran. A continuous intracaecal infusion of *4C-labeHed sodium propionate was used and samples were obtained from a cannula at the origin of the right ventral colon. A simultaneous intravenous infusion of [2-3H]glucose was used to measure total glucose entry.
Experimental procedure
Before infusion, a polyethylene cannula (0.d. approximately 2 mm) was inserted into each jugular vein under local anaesthesia. Each experiment commenced with the collection, by gentle suction, of a sample of digesta from the lumen of the gut through a tube inserted in the cannula in the right ventral colon. This was followed by the continuous infusion into the caecum by peristaltic pump of sodium [2-14C] propionate (Amersham International plc, Amersham, Bucks) at a rate of, usually, between 400 and 800 nCi/min for about 8 h. Samples of digesta were collected by gentle suction through the cannula in the right ventral colon at 30-min intervals from the fourth to eighth hour of infusion. Preliminary experiments had shown that, irrespective of diet, a reasonable plateau of propionate specific radioactivity was obtained from 3.5 to 4 h after the commencement of infusion. At about 4 h after the commencement of the infusion, a priming dose of 40 pCi[2-3H]glucose was injected through the indwelling polyethylene cannula which had been previously fitted in the left jugular vein. The injection was followed by the continuous infusion of [2-3H]glucose in buffered sodium chloride (9 g/l) at the rate of approximately 500 nCi/min for 4 h. Blood samples were collected at intervals from the cannula in the right jugular vein.
Chemical methods
The samples of digesta collected from the cannula in the colon were deproteinized, steam-distilled and titrated. The Na salts of the fatty acids were evaporated to dryness and applied to a preparative gas-liquid chromatograph (Pye Model 104). The propionate fraction was collected in toluene as described by Ford & Winchester (1974) . The amount of propionate in a portion of the toluene solution was measured with an analytical gas-liquid chromatograph and the rest of the solution was transferred to a vial containing 10 ml scintillation fluid which contained 5 g 2,5-diphenyloxazole (PPO) and 0-4 g 1,4-di-2(5-phenyloxazo1e)benzene (POPOP)/l toluene. Radioactivity was measured in an automatic liquid-scintillation counter (Packard Model 2450) with external standard.
The jugular blood samples were centrifuged and the plasma separated. The concentration of glucose in plasma was measured by the enzymic method of Huggett & Nixon (1957). After the addition of 100 mg unlabelled glucose to a portion of each sample, glucose penta-acetate was prepared by the method of Jones (1965) . After drying to constant weight, the glucose penta-acetate was dissolved in the scintillation fluid previously described and the radioactivities of 3H-and 14C-labelled glucose were measured in the automatic liquid-scintillation spectrometer by the channels-ratio method of Hetenyi & Reynolds (1967) . Table 1 gives the results of eleven infusions in the two ponies which were fed on diets of hay and of hay plus wheat bran. Expts 1,2, 3 , 7 and 8 were done on one pony and Expts 4, 5, 6, 9, 10 and 11 on the other. The production rate of caecal propionate (Table 1) was obtained by the formula: production rate (mg C/min) = rate of infusion of radioactive propionate (nCi/min) divided by mean plateau specific activity of caecal propionate (nCi/mg C). The results given in Table 1 suggest that the production of caecal propionate expressed as mg C/min was greater in the second pony irrespective of the diet fed. However, when the production rate was adjusted relative to the body-weight of the ponies and the mean values were compared (Table l) , there appeared to be no animal effect. The mean rate of production (mg propionate/h per kg body-weight) in both ponies when on the hay diet was 19.6 (range 17-2-21.2) and when on the hay and wheat bran diet was 34.0 (range Table 1 
R E S U L T S

Propionate production
Gluconeogenesis from caecal propionate in the horse 28.9-38.3) . Comparison of the specific activities of [14C]glucose in plasma (Table 1) with that of [14C] propionate during the plateau period of specific activity gave an indication of the rate of incorporation of C derived from caecal propionate into synthesized glucose and this is given in Table 1 . Table 2 gives information on total glucose production during the eleven infusions that were described in Table 1 . Table 2 shows the rate of intravenous infusion of tritiated glucose and the mean plateau specific activity of tritiated glucose isolated from plasma collected during the last hour of infusion. The total glucose production rate (mg glucose-C/min) was obtained by dividing the infusion rate (nCi/min) by the mean plateau specific activity of plasma glucose (nCi/mg glucose-C) ( Table 2 ). The same results adjusted to the body-weight of the ponies and converted from glucose-C to glucose are also given in Table 2 which also gives the mean values. The mean values suggest that there was no effect of diet but that the two ponies produced glucose at different rates, the mean value of 135 (range for the second pony being about 23 % higher than the mean of 104 (range 10CL110) mg/h per kg body-weight for the first pony. As the percentage of glucose derived from caecal propionate of 6.9 (range 4.3-9.3) ( Table 1 ) was unaffected by diet or animal, the mean amount of glucose derived from propionate produced in the caecum (calculated from column 10 of Table 2 ) of 9-3 (range 5-8-89) mg/h per kg body-weight, was greater in the second pony than the value of 7-2 (range 4.3-9.3) mg/h per kg body-weight in the first pony.
Glucose production
DISCUSSION
Production of propionate
Although there are numerous reports on the concentrations of volatile fatty acids in the contents of the gastrointestinal tract of the horse (e.g. Elsden er al. 1946; Argenzio et al. 1974) there is little information on rates of production of the individual volatile fatty acids. However, Glinsky et al. (1976) described experiments on ponies weighing 162 kg fitted with caecal cannulas and fed on two mixtures of hay and concentrates. They used both constant infusion and single injections of mixtures of 14C-labelled acetic, propionic and butyric acids. Although there was considerable variation between production rates in different animals, most of their measurements of propionate production were between 0.4 and 0.6 mmol/min; that is, similar to our results on the hay diet but less than our production rates of 14-1.4 mmol/min on hay and wheat bran.
Production of glucose White et al. (1969) have suggested that the intravenous infusion of [2-3H]glucose and measurement of plateau specific activity in plasma facilitates the measurement of total glucose entry or total production because the tritium released by the metabolism of glucose labelled with this isotope is diluted in the body water pool and excreted rather than recycled. Our measurements of total glucose production can therefore be compared with those reported previously (Ford & Evans, 1982) . In the present experiments the two ponies produced 1-7 and 2.2 mg glucose/min per kg body-weight, rather more than the value of 1.44 mg glucose/min per kg body-weight previously reported. Our value of about 7% of total glucose production synthesized from propionate produced in the caecum is, to the best of our knowledge, the first reported measurement of this aspect of intermediary metabolism in the horse but the results need confirmation on a larger number of animals.
Since the colon of the horse has amuch greater capacity than the caecum, acorrespondingly greater production of propionate in that part of the large intestine would be expected. Measurements are presently being made in ponies with cannulas at both ends of the large colon.
